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Abstract

The establishment of a monetary union in Europe in 1999 has eliminated exchange rate risk within the euro
area and has led to a more unified financial framework. It has been established in the literature that the
euro has led to a disproportional increase in bilateral asset holdings within the euro area. This paper builds
on this evidence and answers the question whether this has been a one-off effect, or whether the euro effect
in intra-euro area bilateral asset holdings has changed over time. We show, using a gravity framework, that
the proportional increase in bilateral asset holdings took place in the early years of the European monetary
union and was a unique event. The data used are bilateral data on equity and bond holdings, provided by
the Coordinated Portfolio Investment Survey of the IMF for the years 1997, and 2001 until 2006.

*The author would like to thank the participants of the International Macroeconomics seminars at Trinity College Dublin and
especially Professor Philip R. Lane for useful comments and advice.



1 Introduction

The creation of a monetary union in Europe has, by definition, eliminated bilateral exchange rate volatility
within the euro area. Since the single market program of 1992 and the start of the Maastricht process, finan-
cial integration has accelerated within Europe (Freixas, Hartmann and Mayer, 2004). Monetary union has
further increased unification in the institutional structure of asset markets within the European monetary
union. Already one year after the establishment of the European Monetary Union (EMU), Danthine, Gi-
avazzi and Von Thadden (2001) concluded that the EMU has had a favourable effect on European financial
market integration. Bond markets within the euro area are now highly integrated, whereas equity markets
remain more segregated (Jappelli and Pagano, 2007).

Reduced exchange rate volatility and more integrated financial markets might lead to an increase in intra
euro area bilateral asset holdings. It has been established in the literature that the creation of the EMU has
led to a shift towards euro area in international investment patterns for bonds and equity by euro countries
(Lane and Milesi-Ferretti (2008), Lane (2006) and Coeurdacier and Martin (2007)). In this paper, we want
to find out whether the shift in investment behaviour, triggered by the euro, has been a gradual process or
whether it has been a one-off shift at the start of the EMU.

According to the international capital asset pricing model, it is optimal for an international investor to
hold the world market portfolio. In reality, investors do not behave in this way. Barriers to international
investment prevent this. There might be barriers to investing in foreign assets. Also, there might larger
barriers to holding assets of one country compared to barriers to holding assets of another foreign country.
The first issue leads to the so-called home bias in international asset holdings: countries tend to relatively
overinvest in domestic assets. The second issue might explain the geographical pattern of international
asset holdings. If the costs of acquiring assets in a certain country are relatively low, more assets might be
held there. Costs of international asset trade can arise due to a very wide range of issues: informational
and cultural barriers, exchange rate risk, technical transaction costs such as fees and commissions per trade,
legal barriers such as capital controls, differences in tax treatment and differences in security trading systems
and settlement systems. A distinction between fixed and variable costs can be made. Differences in trading
systems and legal systems can be considered as fixed costs, while fees and commissions for transactions can
be interpreted as variable costs (Martin and Rey, 20000).

The creation of a currency union has removed barriers to asset trade within the euro area. It has directly
removed all costs related to exchange rate risk. At the same time informational barriers have been reduced.
Within the euro area, monetary unification has led to further integration of bond markets because it has

triggered a sequence of policy actions and private-sector responses that removed many of the obstacles that



prohibited European bond market integration (see Pagano and von Thadden (2004) for a discussion of the
evolution in European bond markets since monetary unification). Public bond markets have become more
unified, and at the same time there has been a major growth in the corporate bond market in Europe. There
has also been an evolution in international consolidation of equity markets (although this process has not
happened within the euro area). A more unified financial structure might have reduced the real cost of
asset trade. A more important channel might have been the reduction in information asymmetries as a
consequence of bond market integration (and equity market integration).

It has been shown that information plays an important role in the geographical allocation of asset hold-
ings. Kang and Stulz (1997) show that investors are more likely to hold equity in large firms, because they
provide more and better quality information. Portes and Rey (1998, 2005) investigate cross-border equity
flows and argue that information is the main determinant of international patterns in portfolio equity flows.
Ahearne, Griever and Warnock (2004) find that information costs play an important role in explaining the
home bias in US equity investment. Coval and Moskowitz (2001) find that fund managers earn abnormal
returns in nearby investments because investors who trade local securities might have an informational
advantage.!

Both the reduction in exchange rate risk and the easing of informational constraints might have led to
greater within euro area asset holdings since the construction of the euro area.

The first to consider the effect of monetary union membership on bilateral asset holding are Lane and
Milesi-Ferretti (2008) for equity and Lane (2006) for bilateral bond holdings. They use bilateral asset data
provided by the Coordinated Portfolio Investment Survey (CPIS) from the IMF. These authors find that Eu-
ropean monetary integration has led to increased asset holdings within the euro area. This effect is stronger
for bonds than for equity. Coeurdacier and Martin (2009) assess the euro effect on bonds, equity and bank
assets, using Coordinated Portfolio Investment Survey (CPIS) data and data from the Bank of International
Settlements (BIS). The methodology used in these papers is an empirical gravity framework, well-known
from the trade literature. De Santis and Gérard (2006), on the other hand, assess the same question using
a portfolio framework constructing portfolio weights. Comparing portfolio weights in 1997 and 2001, they
find a reduction in home bias in many countries. This decline is more pronounced for euro area countries.
Aviat, Coeurdacier and De Santis (2009) find a positive EMU effect on cross-border merger and acquisitions
in the manufacturing sector, but not for services. Focusing on FDI, Petroulas (2007) finds that the introduc-
tion of the euro has increased inward FDI by around 16% within the euro area. Spiegel (2009) shows, using a

difference-in-differences approach, that Greece and Portugal increasingly borrow from EMU member coun-

1The same authors (1999) show that within national borders, there is a local bias, because of asymmetric information between local
and nonlocal investors.



tries since the establishment of the euro area.

The research on the link between a currency union and bilateral asset holdings is related to the empirical
work on the general determinants of bilateral capital flows, which started with the paper by Portes and Rey
(2005). Bilateral equity flow data between 1989 and 1996 is used to assess the determinants of international
asset trade. Aviat and Coeurdacier (2007) use BIS data on asset holdings, and focus on both trade in goods
and assets at once.’

This paper belongs to the the first branch of research using a gravity model to evaluate the impact of
the euro on patterns in international asset holdings. The main contribution of this paper is the introduction
of a time dimension. The research by Lane and Milesi-Ferretti (2008), Lane (2006) and Coeurdacier and
Martin (2007) has indicated that there has been an increase in bilateral asset holdings within the euro area
by analysing data at one point in time. Our analysis tests whether this has been a one-off effect, or whether
the euro effect is getting stronger (or weaker) over time. Exchange rate risk has been removed directly when
the euro was introduced, but the reduction of informational barriers caused by the more unified financial
markets has been a gradual process. Therefore, it is possible that the shift by euro area members for holding
a disproportional amount of other euro area assets has evolved gradually over time as well. To assess this
question, we analyse a panel between 2001 and 2008 and estimate whether there has been a change in the
euro effect.

It has been established in the literature that there is a euro effect in international asset holdings: countries
that are member of the euro area hold proportionally more assets in other euro countries controlling for
other determinants of bilateral asset holdings. In this paper we show that the euro bias in bonds held by
euro members is due to a one-off change in bilateral investment patterns. After 2001, there has been no
statistically significant change in the euro bias. The euro effect within the euro area is stronger for bond
holdings than for equity. We show that the shift to euro area assets held by euro area members cannot be
explained by the reduction in exchange rate risk. A reduction in the trade barriers arising from information
asymmetries might be behind the observed euro effect. This indicates that informational barriers and a more
unified financial structure play an important role in shaping cross-border asset holdings.

In what follows we present the data from the Coordinated Portfolio Investment Survey, the estimation
model, the data and some econometric issues. This is followed by a presentation of the estimation results,

robustness checks and a general conclusion.

2They also make use of CPIS data as a robustness check.



2 The Coordinated Portfolio Investment Survey

A detailed description of the data and its limitations can be found in Lane and Milesi-Ferretti (2008). The
CPIS data is based on surveys carried out by the IMF in cooperation with the participating countries. It gives
a detailed overview of the asset holdings of the participating country (we refer to this country as the host
country) by residence of the issuer (we refer to the issuing country as the destination country). The asset
holdings are divided into equity, long-term debt (we refer to this as bonds) and short-term debt. The first
survey took place in 1997 with a limited number of host countries. From 2001 onwards, data is published

yearly for a wider range of host countries. The most recent data currently available refer to 2008.

3 Estimation model

A gravity equation for international asset holdings has been derived from a theoretical model of asset trade
by several authors, for example by Lane and Milesi-Ferretti (2008) and Coeurdacier and Martin (2007). In
the derived gravity equation bilateral asset holdings are determined by the economic sizes of the source and
host countries and transaction costs.

We estimate two equations with a panel of 22 source countries and 167 host countries between 2001 and
2008. The panel consists of the 11 EMU member countries and 11 other advanced economies that function
as a control group. The 11 EMU countries are Austria, Belgium, Finland, France, Germany, Greece, Ireland,
Italy, Netherlands, Spain and Portugal. We follow Lane (2006) in using a control group of countries that are
similar in level of economic development and institutions to the EMU group: Australia, Canada, Denmark,
Iceland, Japan, Norway, New Zealand, Sweden, Switzerland, United Kingdom and the United States. An
overview of the source and host countries in the sample can be found in the Appendix. Countries classified

as offshore centers are removed.?

Debtijt =i+ o+ o + 6tEMUijt + ’YVOLEXR”t + eXijt + €5t (1)

Equity;js = ag + oy + oy + B EMUjy +yWVOLEX Ry + 0 X5 + €54 ()

3The removed offshore centers are Andorra, Anguilla, Antigua and Barbuda, Aruba, Bahamas, Bahrain, Barbados, Belize, Bermuda,
British Virgin Islands, Cayman Islands, Cook Islands, Costa Rica, Cyprus, Democratic Republic of Congo, Dominica, Gibraltar,
Grenada, Guernsey, Isle of Man, Jersey, Lebanon, Liechtenstein, Luxembourg, Macau, Malta, Marshall Islands, Mauritius, Monaco,
Netherlands Antilles, Niue, Palau, Panama, Saint Kitts and Nevis, Saint Vincent and the Grenadines, Samoa, Seychelles, St. Lucia,
Turks and Caicos Islands and Vanuatu.



Equity;j, : Bilateral equity holdings held by country i (the host country) in country j (the destination coun-
try).

Debt;;; : Bilateral bonds holdings held by country i in country j. Long term debt assets, mainly bonds,

are debt assets with maturity more than one year.

EMU,j; : Indicator variable that takes value 1 if both country i and country j are in euro area

VOLEX R;j;: Yearly bilateral exchange rate volatility during the current year and the three previous years
between country i and country jmeasured as VOL;; = STDEV [d(log(s;;))]. For EMU members VOLEXR,
is set to zero for all year 2001-2008. For example, for the year 2001, exchange rate volatility is based on
monthly bilateral exchange rate date starting in 1998 up to 2001. This measure of bilateral exchange rate

volatility has been proposed by Devereux and Lane (2003).

Xij+: Matrix of control variables: European Union membership, bilateral trade, common colonizer, (for-

mer) colony, adjacency, common official language and distance.

To implement this model we estimate the following equations:

Debtijt = Qt + ot +ap + ﬂEMUZ‘jt + VOtEMUijtet + ’)/VOLEXRZ'jt + HXZ«jt + €55t (3)

Equity;j; = aie + ajy + oy + BEM U ¢ 4 vor EM U340y + YVOLEX Rijy + 0 X450 + €45t 4)

The dependent variable Equity;; and Bond,; are bilateral asset holdings of the source country held in the
host country, provided by the CPIS. Data is available for the years 2001 to 2008. The 2008 data are prelimi-
nary data.

Host country and source country fixed effects are included in the model to control for unobserved host
country and source country characteristics that influence the level of bilateral asset holdings. They are al-
lowed to change over time. As such they can account for time effects that are specific to certain countries.
By including these time-varying host and source country fixed effects no time-varying country specific vari-
ables such as GDP can an should be included. Time fixed effects for each year are also included. These will

capture an overall time trend in bilateral asset holdings. A measure of the economic size of the host and



source country is not included as the fixed effects capture all country specific characteristics. X;; is a matrix
of control variables.

The main variable of interest is the EMU;; dummy. If membership of the euro area by both host and
source country increases the level of their bilateral asset holdings controlling for other factors, then the
coefficient on the EMU dummy will be positive and significant. As we are interested in the change over
time in the effect of membership of the euro area, the coefficient on the EMU dummy is allowed to change
per year.

The geographic pattern of bilateral asset holdings is determined by exchange rate risk and transaction
costs. Opportunities for risk sharing are another factor that might influence international portfolio holdings
with countries holding more assets in countries with which there is a lower correlation in asset returns.
In the previous literature using gravity equations to estimate bilateral asset holdings several control vari-
ables have been proposed (see Aviat and Coeurdacier (2007), Lane and Milesi-Ferretti (2008), Lane (2006),
Martin and Coeurdacier (2007) and Portes and Rey (2005) for bilateral equity flows). To capture cultural
closeness and low informational barriers distance, time difference, past colonial relationship, language and
legal origin have been introduced. The presence of a tax treaty between two countries is another variable
that has been used. Finally, to capture patterns in bilateral asset that arise from international risk sharing
the correlation in growth rates or the correlation in stock market returns has been included.

We choose to include most of these variables as control variables.* A higher degree of exchange rate risk
might affect bilateral asset holdings negatively. We include a measure of bilateral exchange rate variability
in equation (3) and equation (4). To capture informational barriers and cultural closeness we include several
dummy variables. An indicator variable that takes on value 1 when both the host and the source country
are members of the European Union is added as a control variable.” Bilateral distance enters as it is a proxy
for informational asymmetries. Further we include a dummy variable that takes the value 1 if one country
has colonised the other country in the past, a dummy variable that takes the value 1 if the two countries are
adjacent and a dummy variable that takes the value 1 if if they have a common official language. Finally,
a measure of bilateral trade is included. Bilateral trade might also be a proxy for informational barriers. It
is measured as the log of the imports into the host country. The coefficients on the control variables are set
to be constant as it is not unlikely to assume that the effect of for example, having a common language or
sharing a border has remained constant between 2001 and 2008.

A detailed description of the data and the data sources can found in the Appendix.

“When we did not include a common variable such as legal origin the main reason that is reduces the country sample considerably.
5For the years 2001, 2002 and 2003 this is the EU15, from 2004 EU25.



4 Econometric Issues

As a large number of the observations of bilateral asset holdings are zero, the log linear form of the regres-
sion equation as implied by the gravity structure can be problematic. Even if we do not derive the empirical
specification from theory, the logarithmic transformation is desirable as it reduces the dispersion of our
variables. This problem has been discussed in the gravity literature on trade in goods and assets. Several
solutions have been proposed: reducing the sample to nonzero observations, transform the data (for ex-
ample adding a constant), using censored Tobit regression and using poisson quasi-maximum likelihood
estimation. There are advantages and disadvantages to every method.

When reducing the sample to nonzero observations, the log transformation can be applied at the cost of
reducing the sample size.

Adding a constant to the data on the other hand, makes it possible to retain the zero observations.

Third, approaching the observations as coming from a censored sample and using Tobit estimation,
entails the assumption that negative bilateral asset holdings are mapped to zero. Wooldridge (2002) argues
that the Tobit model is appropriate for censored data as well as for data in which the dependent variable
is zero with positive probability but is a continuous random variable over strictly positive values. The
disadvantage is that negative values in the bilateral asset data holdings are present. Moreover, the Tobit
model suffers from the incidental parameters problem.® Greene (2004) shows that the Tobit Maximum
Likelihood estimator has no bias in the coefficients. The estimates of the disturbance variance is biased, but
Greene shows that this bias is small if the number of time periods is greater than or equal to five.

The last possibility is using a poisson quasi-maximum likelihood estimation method. In this case the
dependent variable is the level of bilateral asset holdings. Santos Silva and Tenreyro (2006, 2009) argue that,
for gravity equations in goods trade, the required log transformation invalidates OLS. The empirical gravity
equation in the trade literature is usually derived by taking logarithms of the multiplicative form of the theo-
retical gravity equation. Therefore the error term in the empirical gravity equation is equal to the logarithm
of the stochastic deviation from theory. They argue that the variance of this deviation will be correlated
with the other regressors, invalidating the requirement for consistency that the conditional expectation of
the error term is not correlated with the other regressors. They propose a poissson estimator instead. This
method developed for count models can be used for non-count dependent variables as well (Wooldridge,

1999). Wooldridge (1999) shows that the fixed effect quasi-maximum likelihood poisson estimator is fully

6This problem arises because the estimator of the fixed effects relies on increasing number of time periods. But, including more
observations in such a panel, leads to the inclusion of one more fixed effect. Therefore, the estimates of the fixed effects do not
converge.



robust. Only the structural conditional mean assumption needs to be valid:

E(ylz) = exp(zp)

for consistency and asymptotic normality. Standard errors robust to heteroskedasticity and serial correlation
can be computed. Santos Silva and Tenreyro argue that this estimator is specifically suited to estimate
gravity type equations for trade models. It removes the zero observation problem, as the dependent variable
does not need a logarithmic transformation. In a consequent paper Santos Silva and Tenreyro address the
existence problem of the maximum likelihood estimates that arises when applying poisson estimation to a
panel with a dependent variable that contains many zero’s and many dummy variables (Santos Silva and
Tenreyro, 2009).

In this paper we choose to remove zero observations from the sample. This allows us to use the logarith-
mic transformation of the dependent variable without needing to add a constant. When adding a constant,
the choice of the constant is arbitrary while it affects the distribution of the variables. In this case, the es-
timation results are sensitive to the chosen constant and scaling of the dependent variable. Therefore we

remove the zero observations from the sample.

5 Estimation results

The results for the estimation of the gravity equation for bilateral bond holdings (equation 3) are presented
in Table 4. The estimation method is Ordinary Least Squares with robust standard errors clustered on the
destination country. The sample excludes all zero bilateral bond holdings. For bonds, the point estimates of
the EMU dummy are positive and significant. If both the host and source country are euro area members,
the bilateral bond holdings are 88% higher (point estimate 0.63) than would be expected from the other
variables in the equation in 2001. The EMU dummy interacted with the time dummies for the years 2002-
2008 are not significant indicating that there has been no significant change over time in the coefficient of
the EMU dummy. See Figure 1 for the evolution over time of the coefficient on the EMU dummy. EMU
countries hold a disproportionate amount of bonds in other EMU countries in 2001 and this has not changed
since then. More bilateral exchange rate volatility decreases the amount of bilateral bond holdings as does
the distance between the two countries. Deeper trade links and a past colonial relationship increases the
bilateral bond holdings.

In column (2) in Table 4 the estimation results from estimating equation 4 are presented. Euro area

countries proportionally invest more in equities in other euro area countries, although this effect remains



much in 2001 than the bond effect. For equities the euro effect is smallest in 2001, although the marginal
time effects for the EMU dummy are not significant for all years, they are always positive. This means that
the euro effect for bilateral equity holdings is not constant over time. Again, see Figure 1 for the evolution
over time of the coefficient on the EMU dummy. They range from 71% in 2001 and a maximum of 160%
in 2005. Membership of the European Union has a negative effect, controlling for other factors. Exchange
rate volatility does not seem to have an effect on bilateral equity holdings while trade, distance, colonial
relationships and a common language all have the expected signs.

We conclude that there is a significant effect of the host and source country being euro area members on
the level of bilateral bond holdings. The effect is constant for the time period 2001-2008. The shift towards
holding euro area bonds for euro area members has been a one-off effect at the start of the introduction of
the euro. Being a member of the euro area also affects the geography of equity investment in our sample,

but the effect is more volatile over the years.

6 Robustness checks

6.1 Yearly cross-sections

In this section we present the estimation results using the same specification, using yearly cross-section
instead of panel data. By doing this, the coefficients on all explanatory variables are allowed to change
over time. The results are presented in Table 5 for bonds and Table 6 for equities. The results for bonds
confirm the panel estimation results: the EMU dummy is significant in each year and has not changed
much over time. Bilateral exchange rate volatility reduces bilateral bond holdings as before (although it is
not significant in all years). The other explanatory variables have the same sign as in the panel estimation
although again, the variables are not significant in every year.

For equities (see Table 6), the EMU dummy in 2001 has a similar size as in the panel estimation and is
also significant. The EMU dummy is also significant for the other years 2002 till 2008. This means that he
finding that the euro effect for equities was smallest in 2001 and has increased in the later years is confirmed.
Though it is important to note that the increase has not been gradual: in every year since 2001, the coefficient
on the EMU dummy is larger than in 2001 but there have been increases and decreases over time. Regarding
the other explanatory variables we can again conclude that the signs of the coefficients are similar to the ones

found in the panel estimation but the coefficients are not significant in each year.
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6.2 Comparison with pre-euro period: year 1997

A potential problem with the previous analysis is that the positive effect of euro area membership on bilat-
eral asset holdings might exist for reasons due to other characteristics present in EMU members, and not
due to the monetary union itself. To test whether this might be an issue, we analyse CPIS data for 1997.
This is the only CPIS data available before the establishment of the euro area. In 1997 the first CPIS was
constructed with a limited number of participants. From the 22 host country sample, Germany, Greece and
Switzerland did not participate in the 1997 survey. We add German data for 1997 that were kindly pro-
vided to us by the Bundesbank. We estimate the same specification as we did for the years 2001-2008 (see
equation (3) and equation (4)).

The sample of source countries that participated in the CPIS in 1997 is more limited than in the period
2001-2008. We use the 1997 sample (plus Germany) for both the 1997 and the 2001-2008 regressions to keep
the comparability as high as possible. Also, in 1997 many bilateral asset holdings are reported to be zero,
while starting in 2001 the same country pairs have no observations. This means there is a much higher num-
ber of zero observations in the 1997 sample. But as we estimate both the 1997 and the 2001-2008 regressions
excluding zero observations this might not be a big issue. In any case we have to keep in mind that the 1997
survey is only a trial survey so the estimation results are not perfectly comparable with the results using

2001-2008 data.

First, we present the estimation results for 1997 and 2001-2008 based on the 1997 country sample plus Ger-
many in Table 7 for bonds and Table 8 for equities. The euro effect is a lot smaller in 1997 than in 2001-2008
for bond holdings (a coefficient on the euro dummy of 0.39 in 1997 versus coefficients around 0.8 for the pe-
riod 2001-2008). It is also only significant at the 10% level while for the other years there is significance at the
1% level. This indicates that the large euro effect found in the years 2001-2008 is partly due to membership
of the EMU, and not purely due to other intrinsic characteristics that EMU countries have in common. For
equity holdings (see Table 8) there is a small euro effect that is significant at the 10% level in 1997. Countries
that will adopt the euro already hold a disproportionate amount of equity assets in other euro area countries
in 1997.

These results indicate that intrinsic characteristics of the euro area might explain a small part of the
observed euro bias in bilateral asset holdings. In the mean time it is possible that the observed small euro
bias in 1997 is cause by the expectation of the creation of the euro area in 1999. In any case, the euro bias
is much larger since 2001 indicating that the establishment of the euro as such has played a distinct role in

increasing bilateral asset holdings among euro area countries.
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6.3 Limited sample: 22 destination countries

As a final robustness check we estimate equation (3) and equation (4) with both the host as well as the
destination countries limited to the 22 country sample. In this way, both host and destination countries
consist of a group of countries that are structurally similar. The estimation results can be found in Table 9
for both bilateral bond holdings and bilateral equity holdings. For bond holdings we still find that Euro
area countries hold a larger amount of bonds in other euro area countries, controlling for other deterministic.
This effect is now larger than in the more limited sample with a point estimate of 0.74 in this case versus 0.63
in the base sample. The euro effect is still constant over time. The euro effect for bilateral equity holdings on
the other hand is much larger than before in 2001 with a point estimate of 0.92 for the more limited sample
versus (.54 for the base sample. The effect is even bigger in 2002, but around the same level of 2001 for 2003-
2008. The volatile pattern over time of the euro effect for equity holdings we found before is not confirmed
using this more limited sample.

We can conclude that the euro effect for bilateral bond holdings is robust to the chosen country sample.
The size of the effect is similar and it is constant over time. For equity holdings, a positive euro effect is also

found in all cases. But the evolution over time since 2001 of the effect is not robust to the chosen sample.

7 Comparison with existing literature

Lane and Milesi-Ferretti (2008) assess the role of the establishment of the European monetary union on in-
ternational equity holdings using data on bilateral asset holdings gathered by the CPIS in 2001. Lane (2006)
does the same for bond holdings in 2004. Finally, Martin and Coeurdacier (2007) use bond and equity data
in 2001 from CPIS, and BIS data on international banking assets for 2001. Our results are similar to the
ones found by these other authors for bond holdings. Both Lane and Milesi-Ferretti (2008) and Martin and
Coeurdacier (2007) find a relatively strong positive effect of euro area membership on bilateral bond hold-
ings within the euro area. The euro effect on equity found in this paper is not smaller than for bond holdings,

which is consistent with the findings of Lane and Milesi-Ferretti (2008) and Martin and Coeurdacier (2007).

8 Conclusion

It has been established in the literature that euro area countries exhibit a euro bias in the sense that they
invest proportionally more in other euro area countries, controlling for other determinants of bilateral asset

holdings. For bonds, the euro effect is present in 2001, and has not undergone a statistically significant
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change since then. This result is independent of the chosen estimation method or sample. This implies
that the euro effect in bilateral bond holdings within the euro area is due to a one-off change in investment
behaviour by investors based in the euro area.

The euro effect is still in place when controlling for exchange rate volatility. This means that the euro
effect is not due to the elimination of exchange rate risk. A reduction in the trade barriers arising from in-
formation asymmetries might be behind the observed euro effect. This indicates that informational barriers
and a more unified financial structure play an important role in shaping cross-border asset holdings.

The euro effect on bilateral equity holdings for the periods 2001-2008 is smaller than the effect on bilateral
bond holdings and follows an irregular pattern over time.

In 1997, countries that will join the euro area already hold relatively more bonds and equity within the
euro area. This means that the observed euro bias in the 2001-2008 data might be caused for a small part
by intrinsic characteristics that the euro group of countries have in common that leads them to invest a
disproportionate amount in each other. But, the euro effect is much larger from 2001 onwards indicating
that the introduction of the euro has played a distinct role.

As European bond markets have become structurally more integrated than equity markets since the
adoption of the euro, the stronger euro effect for bond holdings is not unexpected.

We can conclude that the construction of the euro area has had a significant impact on geographical
patterns of bilateral holdings of bonds. Euro area countries hold a disproportionate amount of bonds and
equity in other euro area countries. For bonds this has been a one-off shift in the portfolios of euro area

investors. For equity, the evolution over time in the euro effect has been more volatile.
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A Data Sources

Bilateral asset holdings: Coordinated Portfolio Investment Survey (CPIS): “Equity securities comprise all
instruments and records acknowledging, after the claims of all creditors have been met, claims on the resid-
ual values of incorporated enterprises. Shares, stocks, participations or similar documents (such as Ameri-
can Depositary Receipts) usually denote ownership of equity. Long-term debt securities cover instruments
such as bonds, debentures, and notes that usually give the holder the unconditional right to a fixed money
income or contractually determined variable money income and have an original term to maturity of more
than one year. Short-term debt securities cover treasury bills, commercial paper, and bankers” acceptances
that generally give the holder the unconditional right to a stated fixed sum of money on a specified date.
These instruments are usually traded on organized markets at a discount and have an original term to ma-

turity of one year or less.” All expressed in millions of US dollars, yearly 1997 and 2001-2008.

Bilateral exchange rate volatility: Authors’ calculation based on monthly exchange rate data of domestic
currency versus SDR from IMF International Financial Statistics, monthly, 1986-2006 (end of period). Yearly
bilateral exchange rate volatility during the current year and the three previous years between country i
and country j measured as VOL;; = STDEV[d(log(s;;))]. For EMU members VOLEXR,;;; is set to zero
for all year 2001-2008. For example, for the year 2001, exchange rate volatility is based on monthly bilateral
exchange rate date starting in 1998 up to 2001. This measure of bilateral exchange rate volatility has been

proposed by Devereux and Lane (2003).

Bilateral import and export data: IMF Direction of Trade Statistics (Imports, c.i.f. Reporting Countries).

in millions of US dollar, yearly 2001-2006.

Bilateral distance, colonial links, adjacency, language: Distance database from CEPII,
http:/ /www.cepii.fr/francgraph/bdd/distances.htm. Distance measured used in the estimations is "distw’,

distance calculated the general formula developed by Head and Mayer (2002)

Stock market capitalization/GDP, Private Bond Market Capitalization/GDP, Public Bond Market Capi-
talization/GDP: Thorsten Beck, Asli Demirg-Kunt and Ross Levine, (2000), A New Database on Financial
Development and Structure,” World Bank Economic Review 14, 597-605.

GDP: GDP in current US$, World Development Indicators.
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Table 1: source country (22)

Australia  Italy

Austria Japan
Belgium  Netherlands
Canada  New Zealand
Denmark Norway
Finland  Portugal

France Spain
Germany Sweden
Greece Switzerland

Iceland United Kingdom
Ireland United States
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Table 2: host country (167)

host country (167)
Afghanistan

Albania

Algeria

Angola

Argentina

Armenia

Australia

Austria

Azerbaijan
Bangladesh

Belarus

Belgium

Benin

Bhutan

Bolivia

Bosnia & Herzegovina
Botswana

Brazil

Brunei Darussalam
Bulgaria

Burkina Faso
Burundi

Cambodia
Cameroon

Canada

Cape Verde

Central African Republic
Chad

Chile

China,P.R.: Mainland
Colombia

Comoros

Congo, Dem. Rep. of
Congo, Republic of

Cote d'Ivoire
Croatia

Cuba

Czech Republic
Denmark
Djibouti
Dominican Republic
Ecuador

Egypt

El Salvador
Equatorial Guinea
Eritrea

Estonia
Ethiopia
Faeroe Islands
Fiji

Finland

France

French Polynesia
Gabon
Gambia, The
Georgia
Germany
Ghana

Greece
Greenland
Guatemala
Guinea
Guinea-Bissau
Guyana

Haiti
Honduras
Hong Kong
Hungary

Iceland
India
Indonesia
Iran

Iraq

Ireland
Israel

Ttaly
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Dem. Rep.
Korea, Rep.
Kuwait
Kyrgyz Republic
Lao People’s Dem.Rep
Latvia
Lesotho
Liberia
Libya
Lithuania
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Mauritania
Mexico
Moldova
Mongolia

Morocco
Mozambique
Myanmar
Namibia

Nepal
Netherlands
New Caledonia
New Zealand
Nicaragua
Niger

Nigeria
Norway

Oman

Pakistan

Papua New Guinea
Paraguay

Peru
Philippines
Poland
Portugal

Qatar

Romania

Russia

Rwanda

Sao Tome & Principe
Saudi Arabia
Senegal

Sierra Leone
Singapore
Slovak Republic
Slovenia
Solomon Islands
Somalia

South Africa

Spain

Sri Lanka

Sudan

Suriname
Swaziland
Sweden
Switzerland
Syria

Tajikistan
Tanzania
Thailand

Togo

Tonga

Trinidad & Tobago
Tunisia

Turkey
Turkmenistan
Uganda

Ukraine

United Arab Emirates
United Kingdom
United States
Uruguay
Uzbekistan
Venezuela
Vietnam

Yemen
Yugoslavia
Zambia
Zimbabwe

19



Table 3: Offshore countries

Andorra

Anguilla

Antigua and Barbuda
Aruba

Bahamas

Bahrain

Barbados

Belize

Bermuda

British Virgin Islands
Cayman Islands
Cook Islands

Costa Rica

Cyprus

Democratic Republic of Congo
Dominica

Gibraltar

Grenada

Guernsey

Isle of Man

Jersey

Lebanon

Liechtenstein
Luxembourg

Macau

Malta

Marshall Islands
Mauritius

Monaco

Netherlands Antilles
Niue

Palau

Panama

Saint Kitts and Nevis
Saint Vincent and the Grenadines
Samoa

Seychelles

St. Lucia

Turks and Caicos Islands
Vanuatu
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Table 4: Panel Estimation

(1) @)
VARIABLES Bonds  Equity
EMU 0.63**  0.54**
(0.24) (0.24)
EMU 2002 0.12 0.20
(0.14) (0.13)
EMU 2003 -0.02 0.07
(0.18) (0.13)
EMU 2004 0.09 0.27%
(0.17) (0.14)
EMU 2005 0.26 0.42%**
(0.19) (0.16)
EMU 2006 -0.01 0.40**
(0.22) (0.17)
EMU 2007 0.12 0.16
(0.21) (0.17)
EMU 2008 0.01 0.21
(0.21) (0.18)
EU 0.17 -0.44**

(0.19)  (0.19)
exchange rate volatility  -0.20**  0.09
(0.07)  (0.08)

log(import) 0.19***  0.45***
(0.06) (0.07)
log(distance) -0.49%**  -0.31***
(0.10) (0.12)
colony 0.36"  0.51***
(0.17) (0.17)
common language 0.24 0.40%***
(0.16) (0.14)
border -0.10 0.11
(0.20) (0.22)
Constant 3.10* -8.49%**

(1.66)  (1.96)

Observations 9492 9071
R-squared 0.85 0.87
Adj. R-squared 0.830 0.854

Estimations using OLS with robust standard errors clustered on the host country. * significant at 10%; ** significant at 5%; *** significant at 1%. All

estimations include time fixed effects and time-varying source and host country fixed effects.
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Figure 1: Evolution over time of coefficient on Euro dummy
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Based on panel estimations. Coefficient on EMU dummy with a 95% confidence interval.

22



'$1093

Paxy ATJUnod SO pue 20IN0S PUE S}O9JJd PIXIJ dWIT) dPN[IUT SUOTIRWISD [[Y "% 3 JUedYTUIS ., ‘G 1€ JuedyrusIs ,, 9,07 Je Juedoyrudis , ‘SIOLD pIepue)s }SnNqol Ym 10 Sulsn suonewnsy

€180 7680 128°0 9¢8°'0 9¢8°0 9¢8°0 Ges0 8780 pazenbs-y [py
€80 Gg0 ¥8°0 Gg0 G8’0 980 G80 G80 parenbs-y
64C1 €Tel 6/l 9/11 LETT 0€TT /80T G801 suonReAIasqO
(1€°¢) (oze) (oo (69°1) (99°2) (Tv0) (02 (6£77)
#xG8°9 G8'0- W0 sClE- 8T'1 66T =987 88’1 jueISUOD)
(gzo)  (cco)  (czo)  (2zo) (€2°0) (cco)  (cco  (FT0)
90°0- €0°0- 110 L1°0 200~ ¥¢0- 120~ €¢0- IapIoq
(6100 (o  (ozo)  (cco)  (zzo)  (1co)  (1To)  (TTO)
#+6€°0 90 +9€°0 F1°0 91°0 110 200 #1770 o8en3ue[ uowruod
(z°0) (1zo)  (czo) (zT0) (€2°0) (€z0) (€2°0) (02°0)
PE0 =GP0 ¥€0 820 ¥20 00  +xxC9°0 €0 Kuojod
(9ro) (€ro  GFro (€10 (S1°0) (cro  Fro G0
***Oh.Ou ***@M.Ou **hN.On MMO| .E?wﬁﬂ.@l .?x*ﬂ@.@n ***©©.O| **.Lw@.Ou Amuﬁmumﬁbvwoﬁ
(1ro) (o0 (o0  (£00) (600)  (800)  (80°0)  (80°0)
900  #+6C0  #x9T0  xx:9T0 #6010 8170 010 +xxCC0 (3r0dwr)Sog
(60°0) (cro) (cro (01°0) (1T°0) (80°0) (01°0) (60°0)
01°0- 020~  #0€0" 2070  4x€T0"  5xsFTO-  x61°0- €0°0-  Anqme[oa djer dZueydxd
(9zo)  (oco)  (oc0)  (go)  (zeo)  (1zo)  (1To)  (ST0)
G0 670 92°0- ¥1°0 870  «EP0- 010 610 na
(£z0) (9z0) (620 (62°0) (£20) (Tz0) (12°0) (62°0)
#6090 5190 L0 1890  xxGG0  #xxG80 k80  sxx680 NNA
epy3o; epydop epydol epiSol epySo epySo[ epySo]  epiSol SHIAVRIVA
800T 2002 9002 G00T $00T €00T 2002 1002

spuog :8002-100Z SUOIDas-SSOId A[TedX G d[qeL

23



'$1093

Paxy ATJUnod SO pue 20IN0S PUE S}O9JJd PIXIJ dWIT) dPN[IUT SUOTIRWISD [[Y "% 3 JUedYTUIS ., ‘G 1€ JuedyrusIs ,, 9,07 Je Juedoyrudis , ‘SIOLD pIepue)s }SnNqol Ym 10 Sulsn suonewnsy

9280 7680 0S80 9680  S98°0 £98°0 8G8°0 998°0 pazenbs-y [py
G80 /80 £8°0 /80 /80 880 88°0 880 parenbs-y
9/11 el 2121 PCIT ¥201 G801 ££0T #3801 SuORAIISqO
(182) (ov2) (05€) (co¢) (880 (672) (9%°2) (s}
H@On ***Nh@u @Hﬁn ***ww.wu **ﬁ@.mu **@N.mn ***NO.Nﬁn ***@ﬁ.ﬁﬂn “—C@umCOU
(1€°0) (9z0) (B0 (o (o  (zTo) (gz0) (TTo)
€0 900~ €00 10 200 120 ¥1°0 IT0 Iapioq
(cco)  (610) (Lzo)  (zco) (6100  (8T°0) (61°0) (Z1°0)
020 #C€°0 0C0  wFS0  «9€0 w070  5xG90  xxxGS°0 a3en3ue[ uownuod
(92°0) (gzo)  (FT0) (zzo)  (FT0) (T°0) (TT0) (€2°0)
#:xC60 580 xxxC80 #£7°0 0%'0 LT0 €10 €10 Auofod
(sT°0) #ro) (oo  (9ro  (9ro)  (Fr0) (ST°0) #10)
***@ﬂ.Ou **wN.On **Nﬁ.On @ﬁOn **Nﬂ.On ***@ﬂu.Ou **OM.On NﬁOn Awuﬁﬁumﬂuvwoﬁ
(60°0) 800 (ro  (oro (6000  (600) (80°0) (60°0)
#0600 5xxGG°0  #x€F 0  5x€G0  wxxIF0  5xGE0  wxxb6F0 xS0 (3r0dwr)Sog
(01°0) #1o) (€10 (zro) (cro (80°0) (01°0) (01°0)
900 €10 IT0 F1°0 600 200 aro 600 ANme[oA dye1 d3ueydxd
(€20 (zzo)  (og0)  (sco)  (og0o) (€20 (€T0) (12°0)
mN.On @NOl m_,¢O| ﬁN.On ﬁH.Ou ***ON.ﬁu ***mw.O| **Nm.O| Dm
(62°0) (zzo)  (cco) (zzo)  (FC0) (12°0) (£20) (0€0)
#5090 3:F90  xxx260  xxx06'0  5xx290  xxxI60  sxx€0'T #1970 NNA
eba8o; ebado; eba3or eba8o; eba8o; ebalor eba8of ebadog STTIIVINVA
800¢ £00¢ 900¢ 5002 ¥00¢ €002 2002 100T

Ayinby :800Z-1007 SUORDs-SSOIDd A[1e3X 19 S[qRL,

24



'$1093

Paxy ATJUnod SO pue 20IN0S PUE S}O9JJd PIXIJ dWIT) dPN[IUT SUOTIRWISD [[Y "% 3 JUedYTUIS ., ‘G 1€ JuedyrusIs ,, 9,07 Je Juedoyrudis , ‘SIOLD pIepue)s }SnNqol Ym 10 Sulsn suonewnsy

9180  €£80  0T80 8¢8'0  0¥8°0 8¢8°0 8¢8°0 9¢8°0 1180 pazenbs-y [py
¥8°0 G80 ¥8°0 980 980 980 980 98°0 ¥8°0 parenbs-y
VAR 8071 211 0201 9601 0101 186 786 116 suoneAIdsqO
(1g¢) (6500 (012 61) (9872 (s80) (892) (cv) (920

00°¢ YL T- LTE- ¥9°C- Gg’0 e «l09 we €0 JueISUOD)
(gzo) (gco)  (¢zo) (zeco) (gcco) (o) (czo)  (gT0o)  (€T0)

61°0- Gro- ¥0°0- 900 91'0-  «0F0- PE0-  «x€S°0- L1°0 Iapioq
(ozo) (6100 (0T0)  (¢T0) (czo)  (czo)  (czo)  (tzo)  (1T0)

#97°0 0€0 #6£°0 €10 Gro €10 €00 w870 200 a3en3ue[ uownuod
(9z0) (cco)  (€20) (czo)  (Fzo) (sz°0) (z°0) (610 (170

LE0 wl¥0 €0 9¢0 €0 G0 #0470 #£€0 920 Auofod
@Qro  (Gro (o  (Gro  ©Oro  ©Oro  (Gro) (1o  9r0)
***N@.Ou *O@.On Gﬂcl OﬁOn **Nm.On .?x*ﬂ@.On ***@@.Ou ***Oh.Ou **muﬂ.On Amuﬁwuwﬂuvwoﬁ
(cro) (6000  (£o0)  (oo) (oo (6000 (60000  (800)  (0T'0)

FO0  #6T°0  #9C0 5200 Gro G1°0 ¥0°0 ST0  «IT0 (3r0dwr)Sog
(oro) (cro  (@ro (1o (aro (60°0) (01°0) (6000 (010

Zro- 910" 2600 «xx0F 0 sFTO  5:xGT0-  2x1T0- €0°0- «CC0- ANHe[oA dje1 aZueydxd
(og0) (00  (Fc0) (8c0) (Feo  GFco  (FTo) (620 (0€0)

«160  sCL0 ro- €0 %890 0€°0- 120 €60 w90 ng
(tzo)  (9zo)  (820) (zo)  (zo) (€z0) (12°0) (czo)  (cTo)

2::l80  xxx€8°0  #xxl80  5xxC60  xwsFL0  xxx680  xxxl60 254860 «6€°0 NNA
epySo] epydor epySol epySo epySo] epySo] epySo] epySop epiSo[ SHTIVIIVA
800T 2002 900T G00T $00T €00T 2002 1002 1661

spuog :800Z-100T ‘£66T SUOHIIS-ss0I> A[1edX :/ S[qeL

25



'$1093

Paxy ATJUnod SO pue 20IN0S PUE S}O9JJd PIXIJ dWIT) dPN[IUT SUOTIRWISD [[Y "% 3 JUedYTUIS ., ‘G 1€ JuedyrusIs ,, 9,07 Je Juedoyrudis , ‘SIOLD pIepue)s }SnNqol Ym 10 Sulsn suonewnsy

Ge8'0 0980 1980 1980 6580 €/8°0 098°0 698°0 GP80 pazenbs-y [py
980 880 880 880 880 68°0 880 68°0 £8°0 pazenbs-y
€801 5208 80TT 9501 6001 866 876 G86 L6 suoneAIdsqO
#82) (¢ (8v¢) (00¢) (219 (ard) (672) (1%°2) (zs0)

L90  «9T9- TV wlTL 0L L0 xS0 TT- 560 TT-  50F'G- jueIsuo)
(oc0) (szo) (8zo) (sco)  (0€0) #c0) (82°0) (cco)  (sT0)

010  TC0- 410~ €00~ ¥00- 110 F1°0 S0°0 800 IapI0oq
(cco)  (61'0) (o) (o) (0zo)  (61°0) (02°0) (Zro)  (€T0)

0 0€0 IFO0  «sl90  +G€0 w970 w020 5790 70 a3en3ue[ uounuod
(zo) (zo) Fco)  (czo)  (sTo) (92°0) (€2°0) (TT0) (62°0)

20T 5060 225920 €0 «SP0 820 910 G0 +«880 Auofod
¢ro  (ro (co Qo (10 #1°0) (91°0) #1o)  (910)
#:1G0-  GT0- €0~  TTO-  +€€0- IS0~ wFE0- 10~ «1€0- (edueysip)30]
8o0) (800 (rro) (oro)  (01°0) (80°0) (80°0) (8000 (600

w0 #xxlG0  5x0T0  5xGF0  50x€0  2xx0€0  5x€F0 xxs8F0  xsxC€0 (3r0dwr)3og
(oro) ©Oro (ro (€ro (1o (60°0) (11°0) (1T°0) (11°0)

100 €00 ¥I0 €0 9200 €00~ €0 G600 80°0- Ayme[oA vyer adueydxd
(9zo) (ceo) (1e0)  (8Tz0)  (€£0) (£20) (82°0) (cco)  (sT0)

mm0| mmo- ﬂ@On OﬁOu mﬂO| ***Om.ﬂ| ***O@.Ou **Nm,.O| ***wh.o| Dm
(9z0) (Fco  Fco)  (gzo) (FTO) (€2°0) (62°0) (1€°0) (12°0)

#6080 56820 xxs6LT x0T  2xx080  wsxl0T  5x60'T #F9°0 «£E0 NNA
ebo8o; eba8oy eba3oy eba8or ebaZor  ebaSop ebadog eba8o;  ebalog SATAVIAVA
800C  £400C  900C 600z  ¥00T €00T 2002 1002 1661

Aymbyg :

8002-T00T ‘661 SUONI9s-s5010 A[1ea 1§ S[qRL

26



Table 9: Panel Estimation: host countries limited to 22 country sample

1) ()
VARIABLES Bonds  Equity
EMU 0.74*  0.93***
0.30)  (0.22)
EMU 2002 0.04 050
(0.13)  (0.19)
EMU 2003 017 023
(0.15)  (0.15)
EMU 2004 003 033
(0.15)  (0.21)
EMU 2005 017 024
0.17)  (0.15)
EMU 2006 016 027
0.20)  (0.24)
EMU 2007 025 0.8
(021)  (0.21)
EMU 2008 005 021
0.22)  (0.19)
EU 037  -0.09

0.26)  (0.22)
exchange rate volatility -0.32*  0.10
(0.16)  (0.12)

log(import) 0.23***  (0.22%*
(0.08)  (0.08)
log(distance) -0.24 -0.45%**
0.17)  (0.12)
colony 0.08 0.16
(0.21)  (0.20)
common language 0.43**  0.20
0.17)  (0.18)
border -0.32**  0.13
(0.14) (0.18)
Constant 5.80* 7.19%*

(91)  (2.85)

Observations 3332 3403
R-squared 0.90 0.92
Adj. R-squared 0.891  0.913

Estimations using OLS with robust standard errors clustered on the host country. * significant at 10%; ** significant at 5%; *** significant at 1%. All

estimations include time fixed effects and time-varying source and host country fixed effects.
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